We describe a case of 78-year-old woman with a 1-week history of fever and left hemiparesis. Head magnetic resonance imaging showed a small infarct. After admission, she showed altered consciousness and another small infarct. She finally had diagnoses of miliary tuberculosis (miliary-TB) and tuberculous meningitis (TBM). She recovered after receiving anti-tuberculous therapy (ATT) with prednisolone. However, 5 weeks later, we found another infarct. This is a rare case of TBM with recurrent infarcts in atypical lesions in spite of ATT. We suggest the possibility that the new infarct after ATT was due to a paradoxical reaction.
Introduction
Tuberculous meningitis (TBM) is one of the most severe manifestations of extrapulmonary tuberculosis. The mortality and neurological sequelae rates associated with TBM are around 18% to 42% and 46% respectively (1, 2) . It is difficult to diagnose TBM because a large variation exists between the presentation and clinical course of TBM.
We present a case of a 78-year-old woman with a small, atypical infarcts who was finally diagnosed with miliary-TB and TBM.
Case Report
A 78-year-old woman presented at the emergency department with a 1-week history of fever and left hemiparesis. On examination, she was found to have a temperature of 38.1 , heart rate of 64 beats/min, blood pressure 144/80 mmHg, and oxygen saturation on room air 98%. Her neurological test revealed Glasgow coma scale (GCS) score of 15, absence of stiff neck and jolt accentuation. Her manual muscle testing (MMT) was 5/5 for muscles in the right side of the body and 4/5 for muscles in the left upper and lower proximal muscles. Data of the laboratory test, chest radiography and urinalysis showed no abnormalities. Cranial magnetic resonance imaging (MRI) showed low-intense on T1 and high-intense on T2, FLARE and diffusion-weighted imaging (DWI) in the right temporal lobe (Fig. 1a) . She was diagnosed with cerebral infarct and was treated with aspirin and argatroban. Two sets of blood cultures were obtained to exclude infectious endocarditis.
On the 5th day after admission, she still had a fever of over 39 . Her level of consciousness deteriorated; her GCS and left MMT scores were 13 (E3V4M6) and 3/5, respectively. However, she did not have stiff neck. Blood cultures on admission showed negative results. Her erythrocyte sedimentation rate was 53 mm/h, but her white blood cell count (WBC), C-reactive protein level and blood glucose level were 4,400/μL, 0.16 mg/dL and 129 mg/dL respectively. Cranial MRI showed another small high intensity area (HIA) on DWI in her left anterior lobe (Fig. 1b) . Her chest CT showed disseminated small nodules throughout the lungs ( 3 months ago On the 5 th day mg/dL, chloride level 112 mEq/L, and glucose level 53 mg/ dL. The results of Gram stain and acid-fast stain of the CSF sample were negative. We strongly suspected miliary-TB and TBM because of the clinical course, chest CT and CSF findings. Therefore we started anti-tuberculous therapy (ATT) with isoniazid (200 mg), rifampicin (450 mg), pyrazinamide (1,000 mg), ethambutol (500 mg) and prednisolone (40 mg) after performing bronchoscopy and bone marrow aspiration. Bronchoscopy revealed no specific finding. We performed bronchial washing in the right middle lobe. Prednisolone treatment was given for 2 months, with tapering of the dose.
After initiation of ATT, her level of consciousness and neurological status improved. Granulomas were detected in the bone marrow aspirate smear on the day 13th. In addition, her Quanti-FERON-TB Gold In-Tube Test (QFT-3G) revealed a positive result (TB Response 0.92 IU/mL, Mitogen 2.37 IU/mL, Nil 0.21 IU/mL) and her adenosine deaminase (ADA) level was elevated to 9.8 IU/L. The acidfast staining and cultures of sputum, bronchoalveolar lavage fluid, urine and bone marrow fluid showed negative results respectively.
She was discharged on the 21st day without any neurological sequelae. On the 40th day, she complained of dizziness. A small HIA on DWI in the right temporal lobe was found again (Fig. 1c) . Lumbar puncture was performed, however the result of CSF examination showed improvement tendencies (Table 1) . Few days later, her dizziness improved. She has a good clinical course since then.
Discussion
Both TBM and miliary-TB in immunocompetent adults are rare in developed country. TBM and miliary-TB constitute 0.7-1.3% and 2.3% of all new cases annually (3, 4) . In Japan, 171 cases of TBM had been reported in 2008 (4). Central nervous system tuberculosis is clinically recognized in 10-30% of the patients with mliary-TB (5). Kalita re- ported that 12% of the patients with TBM had miliary-TB of the lung (6) .
As for the microbiological test, direct microscopy of CSF for acid-fast bacilli was positive in only 1% to 8% of TBM cases. The culture of CSF was positive in 38.9-62% of the TBM cases (1, 2) . It is impossible to diagnose all TBM cases on the basis of bacterial gold standards; some other definitions to diagnose TBM were required (7) .
According to the criteria for TBM, this was a probable TBM case (7) . The clinical parameters (symptom duration, focal neurological deficit and altered consciousness), the CSF parameters (appearance, cell counts, lymphocytic predominance, CSF to plasma glucose ratio), the cerebral imaging criteria (infarct) corresponded with TBM. Her chest CT findings, positive finding in the QFT-3G, high ADA level (>8 IU/L) in CSF and the presence of granulomas in the bone marrow specimen strongly supported miliary-TB and TBM. According to Tuon et al., ADA level higher than 8 IU/L is indicative of TBM. ADA level higher than 8 IU/L show a 59% sensitivity and a 96% specificity (8) .
Patients with TBM show varied imaging patterns, hydrocephalus, basal meningeal enhancement, tuberculomas, and infarcts. MRI has shown infarcts in up to 57% of the patients with TBM (9). Despite this incidence of infarct, 25% to 58% of the cases of TBM infarcts were reported to be asymptomatic (9, 10) . In up to 75% of the patients, the infarcts are located in the "tubercular zone" which comprises of the head caudate nucleus, the anteriomedial thalami, the anterior limb and genu of the internal capsule. It is believed that cerebral infarcts in TBM patients are mainly caused by arteritis (11) . To the best of our knowledge, development of small infarcts in the temporal lobes and recurrent infarcts after therapy are rare presentation. The location of these infarcts, i.e., the temporal lobe was different from that of typical ischemic infarcts; therefore, these infarcts were related to TBM.
Despite appropriate treatment with ATT and prednisolone, MRI showed another infarct on the 40th day. Clinical deterioration during ATT has been known as a paradoxical reaction (PR) since the 1950s (12) . PR is defined by a clinical or radiological worsening of pre-existing tuberculous lesions or the appearance of new tuberculous lesions in spite of ATT. Poor compliance, drug resistance, progression of original disease, and secondary diagnoses should be ruled out to diagnose PR. In our patient, it is possible that a new infarct developed on the 40th day due to PR. Lee et al. reported paradoxical progression of intracranial tuberculoma and infarct during ATT (13) , however in this case, the same infarct deteriorated. According to Kalita et al., of the 42 patients with infarcts on admission, 9 developed additional infarcts during their follow-up (9) . Although infarct such as PR might not be a rare form of all TBM-infarcts, in a developed country the number of TBM cases itself is very less. For reasons of good clinical course, atypical new infarct and improvement of CFS findings, we need to consider the possibility of PR on worsening of clinical symptoms of TBM.
As for the management, it is not necessary to change or discontinue ATT. Monga et al. have mentioned a case report in which prednisolone was effective for treating PR in TBM (14) . Our patient's dizziness improved naturally, and therefore we decided not to administer more prednisolone. More studies are necessary to decide how to treat infarcts and PR in TBM.
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